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Abstract
In this study we investigate mathematics anxiety of Kocaeli University’s students. Depending upon our aim, we have used 
qualitative research method. According to the purposive sampling and typical-purposive sampling procedures, four departments’ 
students, namely Mathematics, Physics, Chemistry and Biology, from Faculty of Arts and Sciences were selected. 217 students in 
the sampling were questioned. The data obtained were then analyzed by using SPSS program. Descriptive statistical methods and
inferential statistical methods such as t-test and one way ANOVA were used to analyze the research data. The results will be 
discussed hoping that this study can be useful for teachers and students to recognize the reasons of mathematics anxiety and to 
overcome it.
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1. Introduction
With the pace of technological and scientific progress becoming ever-more rapid, people are constantly faced 
with mathematics which may be seen as the language of technology. Learning mathematics and gaining 
mathematical skills at some level has become inevitable than ever. Mathematics is the most important tool to 
understand the world’s order and organization. Math success level has been one of the crucial keys to school success 
and profession selection. Therefore it is important to know and if possible eliminate obstacles in front of math 
success. One of the most significant obstacles in math success is math anxiety. 
Interest in mathematics anxiety started with the observations of mathematics teachers in the early 1950s. The 
very first definition of the math anxiety and the first scale for math anxiety was introduced by Dreger and Aiken in 
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1957 as a new term to describe students’ attitudinal difficulties with mathematics. (Baloglu, & Zelhart, 2007). 
According to Dreger and Aiken mathematics anxiety is “the presence of a syndrome of emotional reactions to 
arithmetic and mathematics.”  Math anxiety is commonly defined as a feeling of tension, apprehension, or fear that 
interferes with math performance. The first systematic instrument for assessing math anxiety was the mathematics 
Anxiety Rating Scale (MARS), published by Richardson and Suinn (Richardson, & Suinn, 1972). In this test, 
participants rate themselves on the level of anxiety they would feel in various everyday situations, such as trying to 
refigure a restaurant bill when they think they have been overcharged or taking a math test. Highly math-anxious 
individuals are characterized by a strong tendency to avoid math, which ultimately undercuts their math competence 
and forecloses important career paths (Ashcraft, 2001).
In a research, Ashcraft and Kirk state that individuals with high math anxiety demonstrate smaller working 
memory spans, especially when assessed with a computation-based span task. This study includes 66 participants 
from lower level undergraduate psychology classes. The authors consider a possible mechanism underlying this 
effect—disruption of central executive processes—and suggest that individual difference variables like math anxiety 
deserve greater empirical attention, especially on assessments of working memory capacity and functioning 
(Ashcraft & Kirk, 2001). In another conducted research by Ashcraft, the author claims timed on-line tests reveal 
math-anxiety effects on whole-number arithmetic problems, whereas achievement tests show no competence 
differences (Ashcraft, 2002). Cavanagh and Sparrow argues that the lack of consistency in prevailing mathematics 
anxiety theory is rectifiable by using Modern Measurement Theory for measure construction (Cavanagh, & 
Sparrow, 2010). Delice et al study the relationship of epistemological belief and math anxiety (Delice, & et al, 
2009). The relationship among Mathematics anxiety, Mathematics performance and academic hardiness in high 
school students are searched by (Karimi, & Venkatesan, 2009). In this study, Pearson correlation analysis and two 
independent samples t-test are used to analyze the data of 284 high school students from Karnataka state. The results 
have revealed that mathematics anxiety has significant negative correlation with mathematics performance but no 
significant correlation is detected with academic hardiness. It is also found that the gender differences in 
mathematics anxiety are significant, whereas no significant differences are detected between boys and girls in 
mathematics performance and academic hardiness. In another research study Betz investigates factors related to the 
prevalence and intensity of math anxiety in college students (Betz, 1978). According to the conducted study higher 
levels of math anxiety are related to lower mathematics achievement test scores, higher levels of test anxiety, and 
higher levels of trait anxiety. Maloney et al examine differences between mathematics anxious and non-mathematics 
anxious individuals in more basic numerical processing using a visual enumeration task for the sampling of 28 
college students. According to this study this research allows for the assessment of two systems of basic number 
processing: subitizing and counting. Findings indicate that mathematics anxious individuals, relative to non-
mathematics anxious individuals, show a deficit in the counting but not in the subitizing range (Maloney, & et al, 
2010). Mohamed and Tarmizi compare mathematical anxiety levels and its impacts on performance between 
Malaysia and Tanzania Secondary schools’ mathematics learners (Mohamed, & Tarmizi, 2010). Sherman and 
Wither perform a longitudinal study over five years of the relationship between mathematics anxiety and 
mathematics achievement. According to this study the correlations between mathematics anxiety and mathematics 
achievement at each testing can be observed; i.e., there is a relationship between mathematics anxiety and 
mathematics achievement (Sherman & Wither, 2003).
Vitasari et al explores the source or factors related to mathematics anxiety among engineering students in 
University Malaysia Pahang (Vitasari, & et al, 2010a; Vitasari, & et al, 2010b ). A total 770 students participate in 
these surveys. The findings indicate that mathematics anxiety among engineering students at University Malaysia 
Pahang are manifested into five dimensions, and the differences towards mathematics anxiety are based on gender 
and examined faculties. In another article, Hopko et al examine if anxiety disrupts normal processing within the 
working memory system in the context of a reading task, for participants who were high or low in assessed 
mathematics anxiety (Hopko, Ashcraft, & Gute, 1998). According to this study math-anxious individuals have a 
deficient inhibition mechanism whereby working memory resources are consumed by task-irrelevant distracters. A 
consequence of this deficiency is that explicit memory performance is poorer for high-anxious individuals. Nunez-
Pena et al examine whether math anxiety and negative attitudes toward mathematics have an effect on university 
students’ academic achievement in a methodological course forming part of their degree. A total of 193 students are 
presented with a math anxiety test and some questions about their enjoyment, self-confidence and motivation 
regarding mathematics, and their responses are assessed in relation to the grades they have obtained during 
continuous assessment on a course entitled ‘‘Research Design’’. Their research results show that low performance 
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on the course is related to math anxiety and negative attitudes toward mathematics (Nunez-Pena, Pellicioni, & Bono, 
2013). 
In this study we try to understand the relation between mathematics anxiety and the other factors listed above for 
Kocaeli University’s students. To do so, we conducted a questionnaire to randomly selected students from four 
departments from Faculty of Arts and Sciences.  In Section 2 model and methodology of the study will appear. 
Analysis and evaluation of the data appears in the same section. The results will be discussed in the last section.
2. Model, methodology and evaluation of data
In this study factors which have effect on students’ mathematics anxiety for Kocaeli University have been 
studied.  Depending upon our aim, we have used qualitative research method. According to the purposive sampling 
and typical-purposive sampling procedures, four departments’ students, namely Mathematics, Physics, Chemistry 
and Biology, from Faculty of Arts and Sciences were selected. 217 students in the sampling were questioned. The 
data obtained were then analyzed by using SPSS program. Descriptive statistical methods and inferential statistical 
methods such as t-test and one way ANOVA were used to analyze the research data. 
To understand factors effecting university students’ mathematics anxiety, students in the sampling answered a 
questionnaire of 16 questions regarding the mathematics anxiety and demographic properties. The data obtained are 
analyzed by using SPSS13 program. Descriptive statistical methods and inferential statistical methods such as t-test 
and one way ANOVA are used to analyze the research data.
Table 1. Results of t-tests applied to the sample data.
Gender N Mean S.D. Sd T P
Can mathematics be improved by solving questions? Male 79 2,30 ,882 215 -3,695 ,000Female 138 2,68 ,616
Does gender matter to understand mathematics lessons? Male 79 1,30 ,667 215 -,122 ,002Female 138 1,09 ,372
Table 2. One-way ANOVA test results of the sample data regarding mother’s education factor.
Total of 
Squares
Sd Mean of 
Squares
F p Meaningful Difference(LSD)
Is mathematics one of 
your favorite lessons?
Between Groups
Within Group
Total
2,711 4 ,678
2,514 ,043
Uneducated- Primary
Uneducated-Secondary
Primary-High School
57,160 212 ,270
59,871 216
Table 3. One-way ANOVA test results of the sample data regarding father’s education factor.
Total of 
Squares
Sd Mean of 
Squares
F p Meaningful Difference
(LSD)
I feel nauseous.
Between Groups
Within Group
Total
7,098 4 1,775
4,522 ,002
Uneducated- Primary
Uneducated - Secondary
Uneducated –High School
Uneducated-University
83,187 212 ,392
90,286 216
Table 4. One-way ANOVA results of the sample data regarding mathematics grade factor.
Total of 
Squares Sd
Mean of 
Squares F p Meaningful Difference(LSD)
Can mathematics be 
improved by solving 
questions?
Between Groups
Within Group
Total
3,694 4 ,924
6,104 ,000
Unsatisfactory -Passing Grade
Unsatisfactory – Needs improvement
Unsatisfactory-Satisfactory
Unsatisfactory -Excellent
Passing Grade - Satisfactory
Passing Grade - Excellent
32,075 212 ,151
35,770 216
Does Mathematics 
require intelligence?
Between Groups
Within Group
Total
4,678 4 1,169
3,609 ,007
Unsatisfactory - Passing Grade
Unsatisfactory - Needs improvement
Unsatisfactory - Satisfactory
Unsatisfactory - Excellent
68,705 212 ,324
73,382 216
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Table 4. One-way ANOVA results of the sample data regarding mathematics grade factor (Continue)
Total of 
Squares Sd
Mean of 
Squares F p Meaningful Difference(LSD)
Does gender matter to 
understand 
mathematics lessons?
Between Groups
Within Group
Total
9,797 4 2,449
4,719 ,001
Unsatisfactory - Passing Grade
Unsatisfactory - Needs improvement
Unsatisfactory - Satisfactory
Unsatisfactory - Excellent
110,037 212 ,519
119,834 216
Does memorizing 
work in mathematics?
Between Groups
Within Group
Total
12,812 4 3,203
4,133 ,003
Unsatisfactory - Passing Grade
Unsatisfactory - Needs improvement
Unsatisfactory - Satisfactory
Unsatisfactory - Excellent
Needs improvement - Excellent
164,312 212 ,775
177,124 216
Do you look biased at 
mathematics?
Between Groups
Within Group
Total
7,169 4 1,792
4,829 ,001
Unsatisfactory-Satisfactory
Passing Grade - Satisfactory
Needs improvement - Satisfactory
Unsatisfactory - Excellent
Passing Grade - Excellent
Needs improvement - Excellent
78,684 212 ,371
85,853 216
Do you regularly do 
your math 
homework?
Between Groups
Within Group
Total
12,951 4 3,238
4,352 ,002
Unsatisfactory - Excellent
Passing Grade - Excellent
Needs improvement - Excellent
Passing Grade - Satisfactory
157,740 212 ,744
170,691 216
Do you get effected 
from outside factors, 
such as noise, light, 
talking, etc., while 
studying?
Between Groups
Within Group
Total
18,992 4 4,748
5,773 ,000
Satisfactory - Excellent
Passing Grade - Excellent
Needs improvement - Excellent
174,345 212 ,822
193,336 216
Dou you think that 
studying mathematics 
on a plan is 
important?
Between Groups
Within Group
Total
6,583 4 1,646
3,977 ,004
Passing Grade - Unsatisfactory
Passing Grade - Satisfactory
Passing Grade - Excellent
Needs improvement - Unsatisfactory
Needs improvement - Satisfactory
Needs improvement - Excellent
87,730 212 ,414
94,313 216
150,170 212 ,708
163,336 216
According to our study no meaningful difference is obtained regarding the income. 
3. Conclusions and Discussions  
As a result of this study to understand effect of mathematics anxiety, results of t-test applied to data of 217 
university students are seen below. Students’ questionnaire points give meaningful results according to gender of the 
student shown in Table 1. As seen from Table 1 female students stated more negative responses than males to 
question about “Can mathematics be improved by solving questions?”. Whereas male students stated more negative 
responses than females to question about “Does gender matter to understand mathematics lessons?”. To understand 
effect of mother’s education level to math anxiety, meaningful one-way ANOVA results for sampling consisted of 
all 217 students can be seen in Table 2. According to LSD results students questionnaire points give meaningful 
results regarding to the question “Is mathematics one of your favorite lessons?”. To be more precise, students whose 
mother’s educational level is uneducated state more negative responses than others. To understand effect of father’s 
education level to math anxiety, meaningful one-way ANOVA results for all 217 students can be seen in Table 3. 
According to LSD results, regarding to answers of the question “When facing a math problem I feel nauseous.” the 
lower the level of father’s education level the more positive responses are received. This is an anxiety reason. To 
understand effect of family income to math anxiety applied one-way ANOVA results for all 217 students does not 
observed meaningful results different from (Kodal Sevindir & et al, 2014a).  To understand effect of student’s math 
grades to math anxiety, meaningful one-way ANOVA results for all 217 students can be seen in Table 4. In this 
study, it is obtained similar results related to (Kodal Sevindir & et al, 2014a).  According to LSD results students 
with lower grades give more negative responses. Also, according to LSD results, in the performed study it is 
observed that students with higher grades feel less anxious than others.
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